Introduction {#S0001}
============

Hepatoid adenocarcinoma (HAC) is a rare extrahepatic tumor characterized by its resemblance to hepatocellular carcinoma and its expression of HepPar-1. The stomach is the most common site of origin for HAC. HAC in the lung accounts for 5% of cases of HAC.[@CIT0001] Lung HAC tends to occur predominantly in men.[@CIT0002] Nodal and distant metastases are common in lung HAC and are associated with poor prognosis.[@CIT0002] Previous studies have described lung HAC metastasis to the brain, liver, adrenal gland, lymph nodes, bones, and tonsil.[@CIT0002],[@CIT0003] To the best of our knowledge, metastasis of lung HAC to the gingiva has not been reported in the English literature. In the present study, we report a case of primary lung HAC metastasizing to the gingiva, and the prognosis after chemotherapy and radiotherapy.

Case Report {#S0002}
===========

A 70-year-old male smoker (50 pack-years) was diagnosed with a lung mass during a health examination. A chest CT showed a 6.0 × 4.6 cm^2^ mass in the right superior lobe of the lung with mild heterogeneous enhancement invading the nearby pleura and enlarged lymph nodes in the right hilum and mediastinum ([Figure 1A](#F0001){ref-type="fig"}--[D](#F0001){ref-type="fig"}). Genetic analyses revealed *TP53* mutation. The patient was treated with erlotinib 150 mg/day. After 3 months of treatment, an FDG-PET/CT scan revealed enlargement of the lung mass (8.1 × 5.8 cm^2^), no significant change in the lymph nodes in the right hilum and mediastinum, and enlarged submandibular lymph nodes with abnormal uptake (maximum standard uptake value of 13.2) ([Figure 1E](#F0001){ref-type="fig"}--[G](#F0001){ref-type="fig"}). Abnormal uptake also occurred in the antrum of the stomach, which was confirmed to be gastritis by gastroscopy. A CT-guided lung needle biopsy was performed. Histopathologic examination of the mass in the right superior lobe of the lung revealed pulmonary adenocarcinoma with hepatoid features ([Figure 1H](#F0001){ref-type="fig"}). On immunohistochemistry, the tumor biopsy was positive for HepPar-1 ([Figure 1I](#F0001){ref-type="fig"}), CK, and EA, focally positive for CDX-2, and negative for α-fetoprotein (AFP) ([Figure 1J](#F0001){ref-type="fig"}), TTF-1, NapsinA, P63, P40, CD56, and Syn. The patient did not present any hepatic or other digestive tumors. Taking these results together, the patient was diagnosed with lung HAC. The serum pretreatment AFP level was not obtained, and the post-treatment AFP level was normal.Figure 1Lung mass and enlarged lymph nodes. Chest CT shows the mass in the right superior lobe of the lung invading the nearby pleura (**A**--**C**) and enlarged lymph nodes (**D**). PET/CT 3 months later reveals enlargement of the lung mass, and abnormal uptake of lung mass and lymph nodes (**E--G**). Hematoxylin--eosin staining shows the hepatoid adenocarcinoma feature (**H**). Immunohistochemical studies reveal the expression of HepPar-1 and absence of AFP (**I, J**). H&E ×40, HepPar-1 ×20, AFP ×20.

The patient had a gingival mass with pain 3 weeks after undergoing PET/CT. MRI of the neck showed a mass on the right lower gingiva with destruction of the mandible, and enlarged right submandibular lymph nodes ([Figure 2A](#F0002){ref-type="fig"} and [B](#F0002){ref-type="fig"}). Histopathologic examination of the mass on the right lower gingiva revealed an HAC metastasis ([Figure 2C](#F0002){ref-type="fig"}). Immunohistochemistry was positive for HepPar-1 ([Figure 2D](#F0002){ref-type="fig"}), CK, CK19, MOC31, and CDX-2, and negative for AFP, TTF-1, NapsinA, P63, P40, and SOX-10. After docetaxel 80 mg and nedaplatin 100 mg chemotherapy, radiotherapy of 33 Gy (2.2 Gy per time) was performed, and the patient acquired an infection caused by gingival tumor necrosis during treatment. MRI showed necrosis of the gingival mass without any significant decrease in size, while the lymph metastasis in the neck worsened ([Figure 2E](#F0002){ref-type="fig"} and [F](#F0002){ref-type="fig"}). The patient was treated with bevacizumab 300 mg after radiotherapy. The patient died of disease progression 9 months after presentation.Figure 2Gingival and lymph-node metastases of pulmonary hepatoid adenocarcinoma. MRI shows a gingival mass with destruction of the mandible (**A**), and enlargement of the right submandibular lymph node (**B**). H&E staining shows the hepatoid adenocarcinoma feature (**C**). HepPar-1 staining was positive (**D**). MRI shows necrosis of the gingival mass without significant decrease in size, and greater lymph nodes in the neck after chemoradiotherapy (**E, F**). H&E ×40, HepPar-1 ×20.

Discussion {#S0003}
==========

Lung HAC is a rare tumor subtype and is still poorly understood. HAC was defined in 1990 as an AFP-producing adenocarcinoma with hepatoid features.[@CIT0004] Two criteria for the diagnosis of lung HAC were adopted: typical acinar or papillary adenocarcinoma and a component of carcinoma resembling hepatocellular carcinoma producing AFP.[@CIT0004] The diagnostic criteria for lung HAC were modified in 2014. Tumors containing components of typical adenocarcinoma with hepatoid features, signet-ring cells, or neuroendocrine carcinoma were included in lung HAC,[@CIT0005] and AFP expression was not a mandatory feature for a diagnosis of lung HAC.[@CIT0005] Previous cases demonstrated a male predominance in lung HAC.[@CIT0002] The case of lung HAC we reported was an old male smoker.

Nodal and distant metastases are common in lung HAC, as reported. We reported a case of lung HAC metastasizing to the gingiva. The oral cavity is an infrequent site of solid tumor metastasis. A previous study reviewed 673 cases of oral metastasis, of which the sites of origin included the lung in 112 cases, jawbone in 58 cases, and oral mucosa in 54.[@CIT0006] To the best of our knowledge, this is the first report of primary lung HAC metastasizing to the gingiva.

Because of its rarity, no standardized treatment for lung HAC has been established, although surgical resection, chemotherapy, and/or radiotherapy have been suggested as the most common treatments for lung HAC.[@CIT0007] In the reviewed reports, there was a long survival after surgery at an early stage. However, in general, prognosis in patients with unresectable disease is extremely poor.[@CIT0003] In the present case, the patient had reached a late clinical stage, with nodal and distant metastases, which resulted in a poor prognosis. After treatment with erlotinib, docetaxel and nedaplatin, radiotherapy, and bevacizumab, the patient succumbed 9 months after presentation owing to the tumor progression, which is consistent with previous studies showing that lung HAC patients with unresectable disease have a generally poor prognosis with overall survival of 6--11 months.[@CIT0003] Furthermore, the patient acquired an infection caused by gingival tumor necrosis during chemoradiotherapy, suggesting that chemotherapy combined with radiotherapy may be a possible treatment for lung HAC patients with metastasis to the gingiva. As a case report, the limitation of this case is the small sample, providing a limited contribution regarding therapy for and prognosis of lung HAC.

In conclusion, primary lung HAC metastasizing to the gingiva is a rare event. Further studies are required for better understanding of this tumor and tumor metastasis.
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